PA44 SP3 represses the SP1-mediated transactivation of the human COL2AI gene in primary and dedifferentiated chondrocytes  by unknown
Methods: Knee joints were dissected from 28 STR/1 n mice rang- 
ing in the age from 2 to 16 months. After dissection knee joints 
were decalcified in EDTA/PVP for 2 weeks. Following decalcifica- 
tion coronal cryosections were cut. TGF beta 1 was detected 
using a polyclonal chicken antibody (IgY) while polyclonal goat 
antibodies were used to detect TGF beta2 and 3 and the BMPs. 
Results: Male STR/In mice develop osteoarthritis tarting at the 
age of 2 months. Since the preferential lesion site is the insertion 
site of the cruciate ligaments on the medial tibia, this study only 
discusses growth factor expression at this location. TGF beta 1 
showed slight expression in normal articular cartilage. 
Approximately 20% of the cells were cells positive. In chondro- 
cytes next to OA lesions little alterations in TGF beta 1 expression 
was detected. TGF beta 2 was very little expressed in both nor- 
mal and OA cartilage. In contrast, TGF beta 3 expression was 
detected in a majority of the cells in deep layers of non-calcified 
cartilage. A clear upregulation was found in part of the cells at 
lesion sites. Expression of BMP2 and BMP4 showed strongly co- 
regulation. Both factors were expressed in chondrocytes in con- 
trol cartilage and a very pronounced upregulation was detected in 
chondrocytes bordering OA lesions. In histological normal carti- 
lage in the vicinity of the lesions strong BMP2 and 4 expression 
was detected while further removed chondrocytes showed con- 
trol staining. BMP6 showed strong expression in hypertrophic 
chondrocytes. A portion of the chondrocytes at lesion sites 
showed increased BMP6 expression. 
Conclusion: We show that chondrocytes neighboring OA lesions 
in STPJ1 n mice have an increased expression of anabolic growth 
factors, mainly BMP2 and 4, but also TGF beta 3. The strongly 
increased expression of these factors around lesion sites is most 
likely related to an attempt of the chondrocytes to repair the dam- 
aged cartilage matrix. 
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Aim: The aim of the study was to investigate the effects of Spl 
and Sp3 on the transcription of the human cd(ll) procollagen gene 
(COL2A1) in both differentiated and dedifferentiated articular 
chondrocytes. 
Methods: Rabbit articular chondrocytes (RAC) were used as pri- 
mary or passaged cultures at 80% confluency. Cells were tran- 
siently transfected with luciferase reporter plasmids containing 
deletions in the promoter and/or first intron regions of COL2AI 
gene and Spl- and/or Sp3 expression vectors. DNase I foot- 
printing, electromobility shift, and antibody interference assays 
were performed to identify Spl and Sp3 cis-acting elements in 
COL2A1 gene. Collagen neosynthesis was assayed after meta- 
bolic labeling with 3H-proline. 
Results: Transfection with constructs of deleted COL2AI promot- 
er sequences revealed that the region spanning -266 to +121 bp 
showed Spl enhancing effects, whatever the differentiation state 
of RAC. In contrast, Sp3 did not influence COL2A1 gene tran- 
scription. Concomitant overexpression of the two Sp proteins 
demonstrated that Sp3 blocked the Spl-induction of COI_2AI 
promoter activity. Moreover, inhibition of Spl/Sp3 binding to their 
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target DNA sequence decreased both COL2A1 gene transcription 
and Spl-enhancing effects. DNase I footprinting and gel retarda- 
tion assays revealed that Spl and Sp3 bind specifically to cis- 
sequences of COL2A1 gene promoter whereby they exert their 
transcriptional effects. Spl and Sp3 levels were found to be 
reduced in dedifferentiated chondrocytes. Spl specifically activat- 
ed collagen neosynthesis whatever the differentiation state of 
chondrocytes. 
Conclusions: Our data demonstrate that Spl exerts a crucial rote 
in the expression of collagen type II and in the maintenance of 
chondrocytic phenotype since high Spl-binding and transcrip- 
tional function are associated with a strong type II collagen 
expression. By contrast, Sp3 is likely to promote chondrocyte 
dedifferentiation. These findings may offer the possibility to 
manipulate transcription factors as potential tools to prevent 
osteoarthritis cartilage degradation and promote repair of the tis- 
sue. 
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Aim: Since articular chondrocytes are living in anaerobic condi- 
tions, we wanted to study the effects of low oxygen tension and 
oxidative stress on in vitro matrix gene expression and binding of 
two major transcription factors (NF-kB and AP-I). 
Methods; Bovine articular chondrocytes were isolated and cul- 
o o tured in either 2-5 ~ 02 (hypoxia) or 20 ~ 02 (normoxia). Oxidative 
stress was also performed by reoxygenation following hypoxia. In 
addition, treatment with hydrogen peroxide (100 ~.M H202) was 
used. Levels of collagen type II and aggrecan mRNA were stud- 
ied by Northern-blotting. EMSA were performed for the DNA 
binding of NF-kB and AP-I (TF). 
Results: Col type 11 synthesis was higher in low oxygen tension. 
Similar effect was seen for aggrecan production, albeit to a less- 
er extent. IL-1 induced a greater inhibition of both components in 
hypoxia than in normoxia. Reoxygenation of the cultures did not 
produce a significant change in the IL-1 effect. In all these cases, 
the NSAID Acectofenac was not able to counteract he cytokine 
effects. Special attention has been paid to DNA binding of NF-kB 
and AP-1 in various conditions of oxygen tension and incubation 
with H202. Both TF binding was found to e enhanced by IL-1 
whatever the oxygen tension but the effect was greater in nor- 
moxia than in hypoxia.. Aceclofenac pretreatment markedly 
educed the IL-1 -enhanced AP-1 binding to almost control values. 
H202 also increased the binding of the two TF, the effect being 
partially abolished in the presence of 10 mM N-acetylcysteine 
(NAC). Two specific AP-1 complexes were induced under the 
effect of hydrogen peroxide. 
Conclusions: Our findings show that he mRNA levels of colla- 
gen type II and aggrecan are modulated by changes in oxygen 
tension. Similarly, the DNA binding of the two major transcription 
factors NF-kB and AP-1, implicated in inflammatory processes, 
are altered by an oxidative stress. This could have influence on 
several genes which contain the corresponding sequences in 
their promoter and are known to play a role in OA. 
